Cellular compartmentalization of protein kinase activity during the cell cycle.
The quantities and types of protein kinases found in the cytoplasmic and nuclear or chromosomal compartments of interphase and mitotic human culture cells were compared. Using histone as substrate, the total quantity of kinases recovered from cytoplasmic and chromosomal fractions of mitotic cells was several times greater than from cytoplasmic and nuclear fractions of interphase cells. In both mitotic and interphase cells, more activity was recovered from cytoplasmic fractions than from chromosomal or nuclear fractions, respectively. When activity against various substrates was examined, mitotic chromosomal extracts were found to display the greatest preference for the H1 fraction of histones. Neither cytoplasmic nor chromosomal fractions from mitotic cells exhibited enhanced activity in the presence of cAMP, whereas the activity of both cytoplasmic and nuclear fractions of interphase cells was enhanced. Protein kinases, previously identified by nondenaturing polyacrylamide gel electrophoresis as present in the cytoplasmic fraction of mitotic but not interphase cells, were also present in chromosomal fractions of mitotic cells; only one of these kinases may be present in nuclear extracts of interphase cells. In addition, the profiles of nuclear extracts of interphase cells differ from their cytoplasmic fractions. These results indicate that there are protein kinases which are restricted to the mitotic phase of the cell cycle and that they apparently partition between the cytoplasmic and chromosomal compartments of cells in mitosis.